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FOR EPILEPTICS^ GALLII'OLIS, O. 

An exceptionally rare and interesting combination of lesions 
characterizes this case, whose salient features are condensed 
and offered in this abstract:— 

Synopsis .—Adult male. Secondary (Jacksonian?) epilepsy 
of comparatively recent origin. Spinal paraplegia, rapidly 
progressing. Terminal pneumonia. 

Anatomical Diagnosis.—Right lobar pneumonia. Acute 
splenic tumor. Fibroendothelioma (psammoma) of cranial 
dura, pressing into Rolandic sulcus. Cavernous angioma of 
callossal gyrus, of optic thalamus and of cervical spinal cord. 
Hematomyelia. Osteoma of spinal arachnoid. 

CLINICAL TIT STORY. 

From the notes furnished by Dr. Richard O’Connell, First 
Assistant Physician at the Ohio Hospital for Epileptics, who at- 
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.tended the patient throughout the whole illness, the history is 
compiled as follows :— 

Denis, S., laborer, widower, native of Ohio, was admitted 
to the Ohio Hospital for Epileptics, May 4, 1896, in his forty- 
eighth year. His father died in his thirty-fifth year of 
pulmonary tuberculosis; the mother of apoplexy in her sixtieth 
year. There were ten children in the family, of whom eight 
.{six male and two female) are dead; three dying of tuberculosis, 
one of pleurisy, two of typhoid fever, one of diphtheria, and one 
of unknown cause. One brother is living and in good health. 
No mental or nervous disease is known to exist in family. Pa¬ 
tient has one daughter living and well. 

The patient has had diphtheria, “scrofulous” glands in groin, 
:and erysipelas a year ago. His own statements as to the first 
appearance of the epileptic convulsions are contradictory. 
Once he stated that the primary attack appeared in his thirtieth 
year while working in a wheat field in very hot weather, when 
he fell unconscious and remained so for three days. Again, he 
said that the first fit occurred in his fortieth year, when they 
•continued for three years, then abated for two years, to reap¬ 
pear in the fall of 1895 and continue till the present tune. 
When he was in his twenty-fifth year he claims to have received 
a blow on the head, to which he sometimes charges the begin¬ 
ning of the epileptic attacks. From the patient’s statement he 
has suffered both light and severe attacks; in the severe ones 
(which were only occasional) general convulsions occurred, 
the urine would be voided, the face become pale, and unless 
supported a fall would result. No information relative to a 
localized beginning of the spasms could be obtained, and it is 
not clear whether consciousness was lost in the severe seizures, 
for none of these attacks W'as ever witnessed by a physician 
•either before or after admission to the hospital. 

The notes of the entrance examination (May, 1896) give the 
height as 182.5 cm., weight 146 lbs., pulse 90, respiration 24, 
chest expansion 37-39 in. No evidence of pulmonary or car¬ 
diac disease is found. The bowels are habitually constipated, 
the appetite good. No mental disorder can be discovered; the 
patient being able to read and write, to converse intelligently, 
and his memory is fair. The patellar reflexes are prompt on 
both sides. 

Up to the onset of the present illness nothing is recorded 
except an average of sixteen epileptic attacks during the first 
six months, then two attacks monthly for the second half year 
(while under mixed bromide and iodide treatment), followed by 
four months without a seizure, and two in the month before 
• death. 

About the first of May, 1897, the present illness began, when 
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it was noticed that the patient walked with a shuffling gait. He 
complained that difficulty was experienced in buttoning his 
clothes, and that there was a numbness along the ulnar side of 
both hands and forearms. The motion in these parts was still 
perfect, and rough tests, like pinching, pressing, and jerking 
the affected members, showed no absolute loss of sensation, 
while the grip was still perfect in both hands. On September 
15 he went home for a visit, returning November 29, and stat¬ 
ing that he had improved during his visit, walking six miles 
with little fatigue the day before making the return journey. 
It was now noticed that walking had become more difficult and 
that the patient required assistance in getting from the train to 
his cottage at the hospital, both feet and legs being dragged and 
moved with difficulty. November 30 a more careful exam¬ 
ination showed that he could walk slowly only if supported, 
that the legs could be raised voluntarily only with great effort; 
but that the arms were still quite useful, enabling him to feed 
himself. There was no impairment of sensation, except on the 
ulnar side of both hands and forearms, where the anesthesia 
was quite pronounced. The patient says he has had aching in 
both legs for six months past, especially in damp weather, and 
also that spasms have occurred in the left leg. On the sixth 
of December a bloody diarrhea confined the man to his bed, 
when he was found to have well-marked motor paralysis in both 
legs, with anesthesia almost complete. Several days later a par¬ 
tial paralysis appeared in the left arm, followed in a day or two 
by partial paralysis in the right arm. From this date there 
was occasional involuntary jerking of both legs. The patellar 
reflexes are exaggerated, the anesthesia becomes more marked 
in the legs, gradually extends upward, and the bladder and rec¬ 
tum become involved, the urine dribbling constantly and bow¬ 
els becoming obstinately constipated. Another examination 
was made December 19, when it was found that the motor 
paralysis of the arms had gradually increased, the anesthesia 
had gradually extended up to the trunk to the level of the second 
rib, while a total paralysis of the muscles below this point was 
present. On the left thigh, anteriorly, sensation was not abso¬ 
lutely lost, as pinching, pricking, pressure, heat and cold were 
all appreciated slowly. The tactile sense was abolished, except 
on the upper left thigh and radial side of both arms, where it 
was quite perfect. Pain at the level of the second rib radiating 
down the arms was complained of, and there was a line of hy¬ 
peresthesia corresponding to the level of this rib. Deep pressure 
along the ulnar nerve gave no pain, but a sense of pressure. 
Pricking along the legs produced occasional spasms of under¬ 
lying muscles, more marked in the right leg. The plantar, pa¬ 
tellar, cremasteric and biceps reflexes in exaggeration could be 
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elicited on both sides. The flabbiness of the muscles of the 
arms and legs was noticeable, and some atrophy of them had 
occurred. The pupils responded promptly to light and accom¬ 
modation, and the tongue was not deviated in protrusion. 

A temperature of 100 degrees F. was now recorded, and 
the appetite was failing. December 20 the morning temper¬ 
ature was 100.6 degrees F., pulse 90; patient had slept but lit¬ 
tle; the urine was diminished in quantity; the same pains were 
complained of. In the evening the temperature was 101.2 de¬ 
grees, pulse 100, respirations 28. An examination of the urine 
made on this date showed a specific gravity of 1,029, an alka¬ 
line reaction, but no evidence of sugar or albumin; eight days 
later another sample yielded a slightly acid reaction, a specific 
gravity of 1,021, and a trace of albumin which microscopic ex¬ 
amination showed to be due to a moderate number of pus cells 
and spermatozoa. The next day (December 21) the morning 
temperature was 101.2 degrees, pulse 95, respiration 30; in the 
evening a slight fall was noted. Mow the anesthesia was com¬ 
plete in the left thigh, the left arm had become almost useless, 
but the reflexes were still preserved. Beginning bedsores were 
found over the sacrum December 22, and the patient claimed 
he could feel the one on the left side, but not that on the right, 
which was more advanced. Both temperature and pulse had 
fallen slightly. On the 23d the temperature was 99.4 degrees 
and pulse 80; bedsores had appeared on the outer mal¬ 
leolus of the left ankle, and on this date a slight epileptic attack 
was noted, with spasms of the eye and mouth muscles and tran¬ 
sient loss of consciousness. From the 24th to the 27th the 
conditions remained about stationary, but in the evening of the 
latter date a rise of temperature (103 degrees), of the pulse 
rate (115), and respirations (30) was noted. The next morning 
the temperature had increased to 105 degrees, pulse 120, and 
respiration 50; in the afternoon a fall of one degree in tempera¬ 
ture occurred, with no change in pulse and breathing. The 
reflexes were becoming obtuse—the man was apathetic. He 
could still feel the passing of the hand along the radial side of 
the arms, and -above the level of the second rib sensation 
seemed quite perfect. At four o’clock in the morning of De¬ 
cember 28 he had a series of spasmodic jerkings of the arms 
and legs, lasting ab©ut an hour, with pain and excessive per¬ 
spiration in the parts, and at this time he suddenly threw one 
of his arms across his chest, but could not return it. and jerked 
his legs above the level of the body, only to have them fall back 
helplesslv. In the morning of December 29 the patient was 
found to be unconscious, temperature 105.8 degrees, pulse 120, 
respirations 36; the reflexes were all gone; the left side of the 
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chest was noticed to bulge. Death took place at noon on this 
date. 

AUTOPSY. 

At two o'clock in the afternoon on the day of death the 
immediate post-mortem examination was commenced, and the 
following data were obtained: The body is 183 cm. long, and 
in a fair state of nourishment. Rigor has not appeared. The 
skin is sallow, and is broken on the back by two large superficial 
bedsores, one on each side of the median line in the sacro-iliac 
region; a smaller superficial sore is also present over the left 
external malleolus; otherwise, no changes are noticeable in 
the skin, and a moderate pallor is alone noticeable in the 
mucous membranes. The left pupil is more dilated than the 
right. The left side of the chest bulges distinctly. A moderate 
fat-layer covers the trunk, and here the muscles are pale and 
flabby. About the lower lobe of the right lung a few adhesions 
of recent origin are found. The heart is arrested in diastole. 

As to the thoracic and abdominal viscera it only is here 
necessary to record the existence of a croupous pneumonia of 
the right lower and middle lobes, in the transition of the red to 
gray hepatization, accompanied with the usual cloudy swelling 
of the other organs, and with a swollen and softened spleen. 

The skull was of average thickness, and the skullcap was 
readily removed from the dura. As the hand was passed over 
the convex surface of the exposed cranial dura a hard mass 
was felt on the left side of the longitudinal sinus, in a position 
corresponding to the upper limb of the cerebral motor con¬ 
volutions. The dura was cautiously stripped from the vertex 
so as to leave the region occupied bv this hard mass undis¬ 
turbed in its relations. No adhesions between the hard and 
soft meninges were found except in the region of the dural 
tumor, as the hard mass proved to be: here a few fibers served 
to bind the tumor to the pia beneath. The meningeal fluid 
was in no way changed, and no alterations could be detected 
about the base of the brain. The weight of the encephalon was 
found to be 1,385 grams. Without further dissection the whole 
organ, with its cap of dura, was placed in a large bulk of 
Zenker’s fluid, where it remained for three days, to be then 
transferred to Midler’s fluid, after having the cerebellum and 
stem cut away from the cerebral hemispheres, which were sep¬ 
arated by a median longitudinal incision. 

Except for the small tumor of the spinal meninges to be 
presently described, those membranes were unchanged. There 
is a slight increase of clear subarachnoid spinal fluid. Even 
when the spinal cord lies in situ a darkened area can be seen 
through the dura in the lower cervical region, corresponding 
to the level of the bodies of the sixth and seventh cervical and 
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first costal vertebrae. The cord is carefully removed from 
below upwards, retaining its dural sac about it, and only after 
its complete removal to a suitable ^flat surface is the dura in¬ 
cised. Now that the cord is exposed, its peculiar configuration 
in the lower cervical region is at once evident in the appear¬ 
ance of a well-marked fusiform swelling of this portion, to¬ 
gether with the reddish-brown color of the thickened region,, 
especially as seen from the dorsal aspect, which makes a 
marked contrast with the proper color of the spinal substance. 
For fear of disturbing important relations no incision is made 
into this enlarged portion, and the specimen is handled as 
little as possible, the only point elicited at this time being an 



Fig. I. A photograph of the brain exposing especially the left 
cerebral hemisphere, from which the soft meninges have been stripped, 
and showing above, the dura turned back, with its tumor, t.a., lifted 
out of its bed in the upper limb of the Rolandic fissure, where the de¬ 
pression marking its former presence still remains. 

increased consistency of the swollen region as developed by 
delicate touch. The fresh cord is cut into sections 6-8 cm. 
long, and, with the dura remaining attached at the sides for sup¬ 
port, is fixed for 48 hours in Zenker’s fluid, washed, brought 
through ascending alcohols to that of 95 per cent., and left for 
future study. In several of the freshly-made sections below the 
region of the cervical swelling a tube-like excavation is noted, 
from which a thick, bloody fluid escapes. 

Upon the completion of the hardening process various ad- 
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ditional examinations of the abnormal features in the central 
nervous system were made, which will be immediately dis¬ 
cussed. 

THE TUMOR IN THE CRANIAL DURA. 

As soon as the preliminary fixation of the brain in Zenker’s 
fluid was completed it was washed with water, the pia stripped 
from the left cerebral hemisphere, and before further dissection, 
photographed so as to show the dural tumor in its various re¬ 
lations. Figures I and II reproduce this photograph. The 
anterior end of the brain is to the left as one faces Fig. I. It 
will be seen that a portion of the anterior extremity of the 
right cerebral hemisphere, its convolutions covered with pia- 
arachnoid shows above the great longitudinal fissure. Rest¬ 
ing on this right hemisphere is the dura, partially lifted out of 
the longitudinal fissure and turned back. At t.a. projects the 
tumor with which we are now concerned, appearing as a dis- 



Fig. II. The left hemisphere, now seen from its mesial aspect, 
with the dura above it and turned back, and twisted in such a way as- 
to bring the dural fibroendothclioma, t.a., into view, held in place by 
a veil of pia-arachnoid hiding the paracentral end of the fissure of Ro¬ 
lando. At t.b. the external (mesial) projecting surface of the cav¬ 
ernoma in the callosal gyrus is displayed; while at t.c. is located the 
cavernoma in the optic thalamus. 


tinctly rounded mass which has, in the turning backward of the 
dura to expose it for photographing, been lifted from its bed, 
a distinct impression of which still remains and is reproduced 
in the picture. This bed from which the dural nodule has been 
lifted is located in the superior end of the central (Rolandic) sul- 
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cus, which can be located in Fig. I. between the two central 
gyri. In Fig. II. another view of this dural tumor is seen at 
t.a., this time from the mesial aspect of the left cerebral hemis¬ 
phere, the dura being now drawn to the left and slightly twisted 
so as to bring the nodule into view, which, with the band of pia- 
arachnoid attaching it to the paracental lobule, hides the mesial 
end of the Rolandic sulcus. 

These photographs record the location of the tumor and 
its general appearance better than mere words can, so that com¬ 
paratively little need be said about the gross appearance of the 
neoplasm. As the figures show, it is a roughly spherical mass 
with a broad base of attachment to the dura on its inner or en¬ 
cephalic face, immediately to the left of the longitudinal dural 
sinus, at the side of the falx, projecting or growing freely down¬ 
ward; and so situated as to lie upon the upper end of the central 
sulcus, where a distinct bed or trough has been made by the 
tumor mass growing into the soft brain tissue, in which the end 
of the thumb may be snugly fitted. Owing to the perfect 
hardening the exact shape of this bed remains, even to several 
accessory depressions corresponding to small irregularities of 
the free "tumor surface, so that the neoplasm fits into its bed as 
naturally as though it had been moulded in this position. 

This depression on each side of the sulcus resulted, of 
course, from pressure-atrophy of the yielding brain tissue; and 
in this process the precentral gyrus, lying more directly beneath 
the hard tumor, suffered more, although the apex of the post- 
central gyrus also shared in providing a depression for the neo¬ 
plasm. A comparison of tlie.se regions in the two hemis¬ 
pheres of the hardened brain brings out in a striking manner 
the extent and nature of this depression. On the right side the 
precentral gyrus reached the top of the brain as a well-rounded 
and prominent ridge, and the furrow marking its union with 
the superior frontal gyrus is sharply incised; but on the oppo¬ 
site side the rotundity of the upper extremity of the precen-tral 
gyrus is lost and the furrow obliterated to appear as a shallow 
bay. As previously remarked, several fine bands of adhesion 
extended from the pia-arachnoid to the tumor surface at the 
point where it depressed the brain substance, and these bands 
were severed in lifting the tumor from its bed. A glance at 
the figure (Fig. I) will show several spots in the top of the 
“Rolandic sulcus at the location of the tumor bed, and this 
roughened region corresponds to the area over which the pia 
adhered to the proper brain substance so strongly as to leave 
erosions on being stripped. 

The tumor proper measures 2 cm. in diameter, with its gen¬ 
erally spherical contour broken upon the broad base of inti¬ 
mate attachment to the dura, where it is quite flat, due, no 



MULTIPLE CAVERNOUS ANGIOMA. 403 

doubt, to the resistance offered by the bony surface overlying 
this portion on the outside of the membrane. Towards the 
median line this base of attachment encroaches so closely upon 
the longitudinal sinus that it seems questionable whether an 
attempt at removal would succeed without tearing into this 
blood-space. Several accessory smaller, nodular projections 
serve to disturb the perfectly spherical outline of the free tumor 
surface, but there is no roughness or break in the smooth 
boundary surface except a few points where tags of adhering 
pia remain. Even in the fresh state the nodule was found to 
be quite dense, approaching the consistency of cartilage, but 
not becoming osseous. In the hardened specimen this density 
has not increased in proportion to the hardening of previously 
softer structures. An incision into the nodule shows it to be 
uniformly firm, and of the same faintly yellowish hue that 
is shown externally. As the knife enters the mass it grates 
perceptibly and a distinctly fibrous, or laminated, condition can 
be seen on close inspection of the cut surfaces. A slice 0.5 
cm. in thickness was cut from the center of the nodule, and 
after proper preparation the paraffine-imbedded piece was sec¬ 
tioned and the sections stained. 

The microscope morphology of this neoplasm shows its 
identity with the class of dural tumors called fibroendothelio- 
mata. Tire ground substance is composed of rather coarse 
fibers running in various directions, and exhibiting the spe¬ 
cific reaction of elastic tissue when stained after Weigert’s re¬ 
cently published method ; staining Yellow with the writer’s fuch- 
sin picro-formalin combination ;and red with picro-acid fuchsin. 
The coarser fibers of the stroma are homogeneous in appear¬ 
ance and contain but few much-elongated nuclei, while the 
finer fibers have more abundant nuclei, oval in shape and pro¬ 
vided with a distinct chromatin framework. Lying in the ground 
substance are a moderate number of round (“sand bodies”) 
masses, either homogeneous and glassy in appearance (cal¬ 
careous), or distinctly laminated: in the smaller examples of 
which the cells composing the whorls can be readily seen in 
well-stained preparations. Along with the coarser elastic fibers 
and spherical bodies, the tumor contains a large number of 
spindle-shaped cells provided with quite large oval nuclei, and 
still larger cells with larger, more nearly spherical nuclei, in 
which the cell-body does not assume so decidedly a fusiform 
aspect. Small blood-vessels are present in the tumor paren¬ 
chyma in moderate numbers, and their walls blend insensibly 
with the surrounding tumor elements. A reference to the 
micro-photograph reproduced in Fig. Ill will assist to make 
the description of the histology of this tumor clear. 

Inasmuch as the entire encephalon had been fixed in the 
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same solutions, an excellent opportunity was afforded to note 
the effect produced by the pressure of the dural neoplasm upon 
the brain tissue beneath by comparing sections from similar 
regions in the two hemispheres. To this end a piece was cut 
from the upper limb of the left precentral gyrus in such a man¬ 
ner as to present on one side the surface indented by the 
pressure of the tumor, and on the other the mesial surface 
which had not been subjected to pressure. A piece of the 
same character was also cut from the top of the right precen¬ 
tral gyrus; then both pieces were carried side by side until sec¬ 
tioned. The treatment in bulk with Zenkers and Muller’s 



Fig. III. A microphotcpgraph of a section of the dural tumor, t.a.. 
Fig. I, made with Leitz obj. 4, Zeiss compensation ocular 12. In the 
center are seen four “sand bodies,” one quite homogeneous, the others 
showing more or less of concentric layers. The general fibrous and 
endothelial structure is reproduced, together with several blood-vessels 
containing red blood cells. 

fluids was not well adapted for the preservation of the cyto¬ 
plasmic structures revealed by Nissl’s method; but, allowing 
for the imperfect results to be expected in this direction by the 
method followed, no marked difference in the cytological de¬ 
tails of the cortical ganglion cells from opposite sides of the 
cerebrum could be found. With the neuroglia, however, the 
case was different, for upon the surface, exposed to pressure 
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and beneath it, a marked neurogliar reaction was to be seen in 
the increase of small, round or oval glia cells, and in a well-de¬ 
veloped superficial gliosis. Even in a section from the left 
gyrus the contrast between the unexposed mesial (paracentral) 
and the upper exposed sides was most striking, for on the 
mesial, or paracentral, side the glia cells were little increased, 
while the superficial neuroglia was of ordinary depth, its com¬ 
ponent fibers staining poorly, and only in one or two places 
could hyalin spheres be found. Upon the depressed surface, 
however, the glia cells were more numerous, and here the 
superficial neuroglia was increased several times its ordinary 
thickness, while the network of glia threads composing 'the 
gliosis stained readily (with Unna’s alkaline blue, for exam¬ 
ple); and this plainly demonstrable network of glia fibers held 
in its meshes numerous hyalin spherules. Directly beneath 
this gliosis the glia cells were increased in number through¬ 
out the thickness of the cortex, though the fibers did not stain 
prominently beneath the surface. Compared with the section 
of the right precentral gyrus, the characteristics of this gliosis 
in the area of pressure were still more sharply defined. 

THE CEREBRAL ANGIOMATA. 

After the division of the hardened cerebrum two more 
tumors appear in the left hemisphere, whose location can be 
seen by a reference to Fig. II, where they are designated as 
t.b. and t.c. While projecting above the surface, both of 
these new growths penetrate into and become a part of the 
brain substance, thus differing from the dural nodule. One of 
the tumors is considerably larger and more prominent than 
the other (t.b.); but in gross appearance they seem identical, 
being partly without the surface from which they spring and 
partly imbedded in it, rough and irregular on the exposed sur¬ 
face, and of a chocolate-brown color, contrasting strongly with 
the proper cerebral substance even in the bichromate-colored 
brain. 

The first tumor (t.b.) is located in the anterior end of the 
limbic lobe. More specifically, it lies in the extreme anterior 
portion of the callosal gyrus, at the point where this convolu¬ 
tion turns downward towards the base of the brain, its upper 
portion lying parallel with the anterior end of the calloso-mar- 
ginal (prelimbic) sulcus, while its lower portion occupies the 
lowermost edge of the convolution, thus encroaching upon its 
whole width. The surface of this brownish protuberance is not 
smooth, for while a somewhat hemispherical outline is made by 
the projecting portion, this outline is broken by numerous 
small irregularities corresponding to accessory nodules, ap¬ 
pearing quite black in the hardened specimen, which spring 
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from the larger mass. The stripping of the pia from the hard¬ 
ened hemisphere proceeded with perfect ease in the region 
roundabout this tumor, but stopped abruptly when its borders 
were reached. Here the soft meninges were bound so inti¬ 
mately as to be inseparable from' the free tumor surface; in¬ 
deed, they appeared to the eye to be what the microscope sub¬ 
sequently showed them to be, viz., an integral part of the neo¬ 
plasm. At this point, also, the vessels in the pia-araohnoid 
were prominent, and several of them (branches of the anterior 
cerebral artery) ran over the tumor surface as small, tortuous 
tubes, one or more of which can still be seen by close inspec¬ 
tion of the figure (Fig. II t.b). The size of this external nodule 
is that of a rough hemisphere 1.5 cm. across, and it projects 
above the general level of the callosal gyrus about 0.5 cm. The 
external protuberance does not, however, mark the full extent 
of the tumor, for a series of transverse sections shows that it 
not only extends more deeply than would at first seem prob¬ 
able, but also reaches further antero-posteriorly than suggested 
by the projecting portion. It occupies fully both limbs and 
the knee of the anterior curved portion of the callosal gyrus, its 
inferior portion resting upon the transverse bands of white 
substance composing the genu of the corpus callosum, while 
its superior portion fuses with the pia extending into the cal- 
loso-marginal sulcus. Into the depth of the frontal lobe it 
passes a distance of nearly 2 cm. from the mesial surface, thus 
reaching through the medulla of the callosal gyrus and a little 
distance into the white core beyond. In consequence of its 
more extensive internal expansion this black tumor makes a 
roughly rectangular figure, with its long axis parallel with 
that of the hemisphere. The transverse cuts across the nodule, 
exposing the innermost portion, show at first glance black sur¬ 
faces, but on closer inspection it can be readily seen that deli¬ 
cate bands traversed the cut surface, and in some places minute 
cysts are to be seen, doubtless corresponding to cavernous 
regions from which the black substance (blood-clot) had es¬ 
caped during the section. In the cerebral substance bordering 
the larger tumor mass several accessory black foci can be seen. 

Projecting abruptly from the prominent apical portion of 
the anterior tubercle of the left optic thalamus two or three 
millimeters posterior to the stria terminalis is the second 
tumor in the cerebrum to be seen at t.c. in Fig. II. Two knife 
cuts were made transversely across the left corpus striatum in 
the hardened specimen, the larger, posterior one at its lower 
end cutting across the stria terminalis; and behind the center 
of this cut the little tumor nodule can be located in the figure. 
It is somewhat similar to the tumor t.b., but much smaller, 
measuring not more than 4 m.m. across. Like the larger 
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nodule, it lies half buried and half projecting from its seat in 
the thalamus. A much smoother projecting surface character¬ 
izes it, but its dark hue is like that of the larger callosal growth, 
making it readily seen. On being cut across it shows a series 
of black foci a millimeter or less in diameter, lying closely to¬ 
gether, and separated by what looks like the yellowish sub¬ 
stance of the thalamus. It is regretted that in making the sec¬ 
tion of this hardened brain no particular pains were taken in 
removing the choroid plexus from the left lateral ventricle, so 
that the relation of this little neoplasm to the vessels of the 
plexus cannot be determined. However, the tumor is situated 
on the thalamus at a point from which vessels return from this 
ganglion to reach the choroid plexus, and it is not difficult to 
assume a connection with the vascular channels of this region 
and the vascular tumor, as this growth proves to be. 

For microscopic examination a slice about 0.5 cm. thick 
was cut from the neoplasm in -the callosal gyrus by means of 
:wo -deep frontal incisions, so as to include the full extent of the 
growth and some of the surrounding nervous substance. In 
the case -of the smaller thalamic tumor it was completely re¬ 
moved from the hardened hemisphere, along with a surround¬ 
ing border of brain tissue. Sections were cut from these pieces 
through different planes, and a considerable number from each 
tumor were examined after treatment with various staining 
combinations. 

The callosal tumor proves to be a cavernous angioma (cav¬ 
ernoma), apparently having its origin in the pial vessels cover¬ 
ing this portion of the cerebral hemisphere; at least, the sur¬ 
face of the growth is so intimate a part of the overlying 
meninx that no distinction can be made between them. That 
portion of the foreign mass which appeared black in the hard¬ 
ened specimen proves to be the angioma, and the little sacs 
noted in the macroscopic section are large blood-spaces from 
which most of the blood elements have escaped. The bulk 
of the new growth consists practically of three parts—blood- 
spaces, blood elements, and connective tissue. A netzvork of 
irregular blood-spaces best describes the appearance of this, the 
principal part of the growth, and a striking variation in the 
size, together with extreme irregularity in shape, is also char¬ 
acteristic. The micro-photograph, Fig. IV, shows a number 
of the blood-spaces, of various sizes, -as brought out with a low 
power. Within the irregular spaces are red blood cells, either 
diffused or aggregated in dense black masses. The region here 
shown is a point where the tumor encroaches upon the remains 
of the brain tissue. Some of the larger spaces attain such a 
size that the section of their wall quite fills the field of a No. 3 
Leitz objective with ocular 3, while several of the smaller ones 



4 o8 


A. P. OHLMACHER. 


may be found in a single field of the No. 7 objective with the 
same ocular. From a study of serial sections there can be no 
doubt as to the communication of the larger spaces—a matter 
•of importance in differentiating this growth from a telangiec- 





Fig. IV. Photograph with Bausch and Lomb obj. 2/3 in., eye¬ 
piece I in., of a section of the cavernoma in the callosal gyrus ( t.b , Fig. 
II) at the point where it borders the brain tissue, which can be seen 
below and on the right in the picture. The endothelial-clad blood 
spaces, both large and small, appear, filled with masses of blood ele¬ 
ments more or less extensive and compact. The larger of these spaces 
by no means represents the extreme size attained by the largest caverns 
in these angiomata. 

tasis. There is no regularity in the grouping of the larger and 
smaller spaces, but they are promiscuously mingled. 

Both the larger and smaller cavities have a wall composed 
of endothelial cells, which appear as a homogeneous inner 
layer, with here and there a slight swelling corresponding to 
the situation of a fusiform nucleus. Sometimes this endothelial 
wall is the only structure bounding a cavity, and in places such 
thin-walled spaces lie side by side. More often the thickness 
of the endothelial lining is reinforced by a small amount of 
connective tissue composed of round or fusiform cells, and a 
delicate fibrillary network, or of coarser fibers of a homo¬ 
geneous or hyalin aspect. 

Even after the escape of many of these elements, as inev- 
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itably happened even in the most careful handling of the sec¬ 
tions, the cavities in the tumor, both large and small, remain 
packed with red blood cells which have well preserved their 
shape. Scattered among these erythrocytes most of the spaces 
contain a moderate number of leucocytes. Several of the 
larger spaces show a central mass of polymorphonuclear leuco¬ 
cytes in the midst of red cells; and in a few of the medium 
sized cavities distinct thrombi, composed of polynuclear leuco¬ 
cytes and coarse intermingling fibrin threads, with but few 
red cells, fill the space. Such a thrombus is present in the 
larger space at the extreme lowermost margin in Fig. IV. 

That a foreign mass of this size could grow in the cerebral 
.substance and not produce marked effects upon the environing 
tissues is, of course, not to be expected, and it will, therefore, be 
r.o surprise to find that certain peculiar effects have been here 
produced. 

Of course, a complete destruction of the nervous tissue at 
the immediate seat of the new growth has taken place, and in 
the nerve cells and fibers lying adjacent to the area occupied 
by the tumor distinct degenerative effects, like swelling and 
vacuolation, can be plainly made out. But the most marked 
reactive effect is to be found in the neuroglia, which has con¬ 
densed itself at the periphery of the blood-spaces in the form 
of dense interweaving masses of fine glia fibers, interspersed 
with small round glia cells, and also containing larger bodies 
looking like massive nuclei with an abundance of chromatin 
granules. What the exact nature of these larger cells may be 
is not clear, but that they are in some way connected with the 
reaction of the neuroglia to the foreign mass is the opinion I 
hold. For the most part, the neuroglia fibers are the same 
delicate threads as seen in the superficial portion of the unin¬ 
jured cortex in this region, but about some of the smaller and 
more isolated blood-spaces the fibers arc considerably coarser. 

In the brain tissue about the tumor the smaller blood-ves¬ 
sels are packed with red corpuscles, and in certain regions a 
number of more or less spherical hyalin bodies are scattered. 
Still another class of cells could be seen, both in the fibrillary 
connective tissue between the blood-spaces, and in the con¬ 
densed connective tissue from the pia which in places separates 
the cavernoma from the mother tissue. These are rather larger, 
mostly spindle-shaped cell's, whose substance is filled with 
coarse, yellowish or brownish pigment masses. From the gen¬ 
eral appearance of these cells, and especially after a study of 
them in other situations in this case, it is concluded that they 
are phagocytes, and that the pigment is hematic in origin, re¬ 
sulting from the destruction of the immense numbers of red 
blood cells lying in and about the cavernoma. The final verifi- 
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cation of this notion by the application of microchemical tests 
for ferruginous blood pigment was prevented by the prelimi¬ 
nary chemical treatment of the tissue in the fixing and harden¬ 
ing processes. 

Turning now to the tumor in the optic thalamus, it is found 
to be very similar to the one just considered in its microscopic 
anatomy, for it is made up of a scries of blood-spaces with en¬ 
dothelial walls, separated either by a small amount of hyalin 
connective tissue, or by condensed neuroglia. The main dif¬ 
ference in the structure of this smaller angioma is that it con¬ 
tains fewer cavities, and that these cavities do not lie so closelv 
in contact. The black foci noted in the gross specimen proved 
to be cavities lined with a layer of endothelium and filled with 
blood elements. Of these larger spaces about ten can be 
counted in the sections, and one of these, the most superficial 
in situation, is of such a size as to nearly fill the field of the 
No. 3 Leitz objective, with the 3 eye-piece; the others being 
somewhat smaller. Then there are a number of smaller cavi¬ 
ties not to be seen without the microscope, about fifteen or 
twenty in number, scattered between the larger ones. Distinct 
evidence of the fusion of several smaller blood-spaces to form 
it can be seen in the superficial large cavity when it is traced 
through several serial sections; but in the smaller ones the in¬ 
dications of fusion arc not so clear. The blood elements in 
these cavities are mostly composed of red cells, with a few scat¬ 
tered leucocytes; an accumulation of leucocytes and fibrin 
threads (thrombus) being found only once upon the wall of 
one of the larger spaces. 

With the spaces of the neoplasm less numerous and more 
perfectly separated, it is natural to suppose that the interven¬ 
ing neuroglia would he well developed—this is exactly the 
condition, for the supporting tissue of this portion of the brain 
surrounds the angiomatous cavities as though to insulate them 
from the remainder of the brain. In the description of the 
gross specimen it was noted that the surface of the tumor was 
smooth. This is found to he due to the fact that a layer of 
neuroglia invests the projecting portion of the neoplasm, and 
that the ependymal cells are present in part, but not to be found 
over the highest portion of the growth, where the enveloping 
layer is thinnest. Possibly the ependymal cells were lost in 
handling the specimen, but a more probable view is that they 
have been lost through the pressure. Large oval bodies con¬ 
taining a granular material staining with nuclear dyes like 
chromatin are found in the neuroglia in certain regions about 
the blood-cavities, quite like those seen about the tumor in the 
callosal gyrus. 
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THE XEOI'I.ASM IX THE SI'IXAI, CORD. 

As soon as the fixing and hardening process was 
completed the examination of the spinal cord was re¬ 
newed, at first with the undivided portions of the cord, 
and afterwards by coarse serial transverse sections. The 
cervical enlargement noticed in the fresh specimen remains, 
with its fusiform shape well pronounced and its point of 
greatest thickness between the origin of the seventh and 
eighth cervical nerves, from here tapering in both direc¬ 
tions. This spindle-shaped enlargement is 3.5 to 4 cm. long, 
occupying quite exactly that portion of the cervical cord which 
is naturally largest. The oval shape of the normal cord is re¬ 
tained, and the measurements of a transverse section of the 
thickest portion of the spindle gives 2.1 cm. transversely (right 
to left) and 1.6 cm. antero-posteriorly (dorso-ventrally). Along 
the ventral aspect of the enlarged portion its extent cannot be 



Fig. V. A series of macroscopic slices of the lower cervical, and 
thoracic spinal cord, showing at / the cavernoma in the upper right 
hand segment, and in the other figures the spinal blood-tube (hemato- 
inyelia) as it appears in various levels of its longitudinal extent. 


so easily appreciated, but on the dorsal surface the point of de¬ 
parture of the cephalic end of the swelling is clearly marked, 
beginning abruptly in the space between the dorsal roots of 
the fifth and sixth cervical nerves. Towards its caudal ex¬ 
tremity the swollen region tapers so gradually as to blend in¬ 
sensibly with the thoracic cord. This swelling is all the abnor¬ 
mality that can be noticed in examining the exterior of the 
hardened cord, for the opaque, greenish color of the specimen 
has entirely masked the dark hue which was apparent in the 
spindle-shaped mass when fresh. 



412 


A. V. UIILMACHEK. 


When trans\'erse macroscopic sections of the hardened cord 
are made, very instructive pictures are obtained. These are in 
part reproduced in the series of photographs composing big. 
V, where several sections of various levels of tne cord are 
shown in nearly the original size in the photographs 1 to d, 
The illustrations i, 2 and j represent sections of the swollen 
cervical portion, 1 being the highest and corresponding to the 
level of the sixth cervical segment ; 2, a section about 1 cm. 
caudad to 1 ; while 3 cuts across a level about 1.5 cm. 
below, and marks the point where the cervical and thoracic 
portions blend. A marked difference in the appearance in the 
uppermost sections, as compared with those lower down, is re¬ 
tained even in the photographs, as will be seen in comparing 
1 and 2. 1 leginning at the point where the eye shows the 

swelling to abruptly commence in the cervical region (the level 
between the fifth and sixth cervical segments), a mottled ap¬ 
pearance of the section is evident, produced by the presence of 
a number of dark brown or black foci, separated by thin tracts 
of lighter appearing tissue, recalling perfectly the appearance 
shown by macroscopic sections of the cerebral hemangiomata 
just described, and to be seen in the upper right hand portion 
of /, Fig. V. judging from its naked-eye appearance, this por¬ 
tion of the foreign mass in the cord is an angiomatous new 
growth, and this it proves unquestionably to be when studied 
histologically. The whole extent of this vascular tumor is 
much less than that of the enlarged cervical spindle. It begins 
abruptly at the cephalic extremity of the fusiform swelling, in¬ 
timately in contact with the pia of the dorsal portion of the cord, 
and somewhat to the right of the middle line. At this point the 
tumor proper attains its maximum thickness, about r cm., and 
is the only occupant of the enlarged cord ; but a few millimeters 
caudad to this point the angioma contracts more closely to the 
dorsal and right-hand side of the cord, while a uniformly dark 
mass makes up the larger part of the foreign material. A bit 
of the substance composing this black or brown mass is re¬ 
moved, and found to crush easilv, and to be composed exclu- 
sivelv of blood elements, in which excessive numbers of well- 
formed red corpuscles predominate. So that this uniformly 
black mass, which, in sections more posterior, makes up ex¬ 
clusively the foreign material in the swollen cervical region, is 
really a great blood clot, and as such it will hereafter be desig¬ 
nated. 

Ignoring for a moment the blood clot which so ma¬ 
terially' aids in producing the enlarged condition of the cervical 
cord, it is found that the tumor proper extends but about r cm. 
in the long axis of the spinal cord, making this new growth an 
imperfect ovoid t cm. long and the same across, lying in the 
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dorsal 1 portion of the cord, somewhat to the right of the middle 
line, and intimately associated with the pia covering the dorsal 
convexity of the organ. With this subtraction, the remainder 
of the foreign mass making the cervical swelling is found to he 
nothing more than the massive blood clot, making the lower 
half of the deeply shaded portion shown at i and constituting 
the entire dark mass seen in sectional view in 2. At j which 
corresponds to the level of the first and second thoracic seg¬ 
ments, the blood clot is broken into several portions, to become 
solid a little lower down, where it fills the tube soon to be de¬ 
scribed. 

As seen in the case of the cerebral tumors whose gross ap¬ 
pearance is identical with the neoplasm in the cord, the contrast 
between the dark brown or black tumor mass and the greenish 
nervous substance of the hardened cord is very sharp, so that 
no trouble is found to mark its location, which in the region of 
the cervical swelling corresponds, of course, to the portion un¬ 
occupied by the neoplasm and by the blood clot. This partial 
rim of condensed spinal marrow, thickest in the ventral aspect, 
is readily seen even in the photographs composing i and 
2, Figs. V, because of its lighter shade: and the scantiness of 
this rim, and the almost complete transverse obliteration of the 
cord by the foreign mass can now be understood. 

With due allowance for the increased amount of connective 
tissue arising from the pia and the pial septa of the spinal 
cord, the microscopic anatomy of the tumor proper is prac¬ 
tically the same as that of the cerebral cavernous angiomata, 
thus confirming the anatomical diagnosis which made the three 
neoplasms identical. The actual tumor in the enlarged cervical 
region is a cavernous angioma, and, from its fusion with the pia 
over a considerable area corresponding to the right dorsal 
region, which the microscopic examination sustains, there is 
little reason to doubt that it owes its origin primarily to the 
blood vascular channels of the spinal pia, either from the layer 
originally enveloping this locality, or from the septa. The de¬ 
scription given of the cerebral hemangiomata as a series of en- 


1 Opposite to ventral, not to be confused with "dorsal,” as often used 
for "thoracic” spinal cord. 

To appreciate more accurately the lesions in the cord which the 
sections in Fig. V depict, it should be noted that in I the section is 
viewed from behind, which brings the right and left sides of the pic¬ 
ture to coincide with that of the specimen. But in 2. 3. 4, 5, and 6, we 
are looking at the sections from in front, so that the lateral halves are 
the reverse of those in the diseased cord. In all cases, however, the 
sections were so arranged in photographing that the ventral (anterior) 
face of the cord is represented in the lower border of the figures. 
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dothelial-clad blood-spaces of varying size, communicating in 
certain places to form extensive cavities, accurately fits the his¬ 
tology of the spinal tumor. In some places the thin-walled cav¬ 
ities tie closely in contact; in others the)' arc separated by con¬ 
siderable connective tissue whose cells show signs of activity, 
especially that of a phagocytic nature in engulfing red blood 
corpuscles and disposing of masses of blood pigment ; in still 
other regions of the tumor the spaces are more widely separated, 
the intervening tissue being either of connective tissue origin, 
or composed of the remains of compressed nervous tissue, or of 
neuroglia. Most of the spaces are packed with red blood cells, 
with here and there threads of fibrin, leucocytes, and large 
protoplasmic bodies filled with what looks like red corpuscles 
in various stages of dissolution (phagocytes). A few of the 
moderate-sized spaces are packed with masses of leucocytes, in 
which fibrin threads are mingled. Roundabout the neoplasm 
the blood-vessels, both of the external pia and of the remaining 
cord substance, are choked with erythrocytes. The process of 
phagocytosis, of which mention has already been made in con¬ 
nection with the angiomata of the brain, is most active in the 
cord, not only about the tumor, but throughout the hemor¬ 
rhagic region above and below the tumor (the hematomvelia). 
Such an extraordinary amount of extravasated blood as was 
found in the spinal cord made, of course, a foreign mass of large 
proportions composed of red blood cells in various stages of 
disintegration and their pigmented substances, fibrin, and cellu¬ 
lar detritus of the damaged cord tissue—to dispose of the for¬ 
eign material was the first task of the reparative process, and 
there was abundant evidence that such work had made con¬ 
siderable progress at the time of death. As to the source of all 
the cells engaged in the work of removing the foreign sub¬ 
stances, it is impossible to decide, but that the cells in the peri¬ 
vascular adventitial lymph spaces are actively participating 
there can be no doubt, for about each of the smaller vessels 
near the tumor, and alongside the blood tube, a sheath of new 
cndothelioid cells is to be seen in the adventitial lymph spaces, 
and the larger of these cells have their protoplasm loaded with 
masses of blood pigment or with more finely granular foreign 
material. 

Still directing attention to the cervical enlargement, it re¬ 
mains to consider the above described dark brown or black- 
mass, making the bulk of the swelling, and which was suspected 
of being hemorrhagic in nature. On examining sections such 
was found to be the case; the whole mass, which fully occupied 
this region, except a narrow remaining rim of spinal substance, 
being one immense blood clot in which red cells largely pre- 
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dominate. The immediate layer separating this clot from the 
rim of cord substance is composed in part of connective tissue 
well supplied with small vessels, and in part of condensed neu¬ 
roglia, the connective tissue probably arising from the remains 
of that which once occupied the fissures and septa of the cord; 
while the glia is that of the cord, which may have proliferated 
to some extent to meet the emergency caused by the presence 
of the foreign body. But of proliferation of neuroglia there is 
no prounccd evidence, as the glia fibers arc not thicker than 
those ordinarily found in the cord, and they are not so abundant 
as one would expect to find in a sclerotic process. Surrounding 
the vessels in the wall bounding the blood mass are numerous 
large and active phagocytes, and similar cells are abundant in 
the tissue spaces. Outside of this enveloping layer the shell of 
damaged cord substance is found, with little to indicate its 
neural character except the presence of glia fibers staining 
nicely with gentian violet (gentian violet, piero-acid fuchsia), 
and here and there a distorted remnant of a ganglion cell, and 
nerve fibers, mostly swollen and distorted. There is no evi¬ 
dence, in examining sections from various localities in the cer¬ 
vical spindle, that any number of conducting fibers escaped de¬ 
struction: in fact, it is altogether probable that from their large 
size and the extensive territory occupied by them, the angioma 
especially with the aid of the blood clot, effected a complete 
transverse section of the cord in the cervical region. No evi¬ 
dences of the central canal are to he found in the enlarged por¬ 
tion of the cervical cord. 

TIIE BT.OOD TUBE IX THE SPIX.U, CORO. 

Both above and below the swollen cervical region, 
whose description has just been finished, a tubular ex¬ 
cavation of the cord substance is found. Cephalad to the 
angioma the excavation extends a distance 4 to 4.5 
cm., following approximately the left dorsal horn, anti ap¬ 
pearing first as a triangular slit, then roughly cylindrical and 
gradually becoming smaller and slit-like until only a little dot 
marks its location close to the point where the cord expands 
into the medulla. A chocolate-brown substance fills this exca¬ 
vation except where it has fallen out in handling the hardened 
cord, and this substance proves to be a mass of blood, mostly 
composed of red cells. Below (catulad to) the enlargement in the 
cervical cord the blood tube extends longitudinal!v a distance 
of 17 to t8 cm., and some idea of its appearance mav be gained 
by referring to 5, and 6 of Fig. Y. The section from which 
these illustrations were prepared were all made in the thoracic 
cord, ./, being about 5 cm. below the cervical spindle; 5, 5 cm. 
further dawn, and 6 . still 5 cm. further. 'Remembering that the 
sections lie ventral side downwards, and that thev are viewed 
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from behind, these figures will convey a clear idea of the shape, 
character and extent of the hemorrhagic excavation in the 
thoracic spinal cord. A tendency of the false canal to seek the 
middle line can be seen, particularly in the more enlarged ex¬ 
tremity, but throughout its extent it favors the left side, its 
tendency being to follow crudely the left dorsal horn of the 
thoracic cord. 

The section shown at 3 represents the transition of the 
massive clot in the cervical swelling to the smaller tube of the 
thoracic region, and its peculiar appearance is due to the pres¬ 
ence of several clots (appearing lighter in hue) in the dark mass 
of blood. The walls bounding the canal are at first roughly 
triangular in outline; then they are compressed laterally, mak¬ 
ing more of a slit as the excavation is followed down. As seen 
in the case of the tube above the cervical swelling, that found 
below it is also filled with a chocolate-colored mass composed 
mostly of red blood corpuscles. 

it is necessary to briefly note several points in the histologi¬ 
cal examination of this spinal blood tube in sections taken from 
different levels. In all of the sections below that pictured at 3, 
which is really the tapering portion (if the massive clot in the 
cervical spindle, the central canal could be found, its ependymal 
cells intact. This is also true for the canal extending ccphalad 
from the angiomatous region, thus showing conclusively that 
the excavation did not choose the central canal for its exten¬ 
sion. Another matter of importance is that there is little neu¬ 
rogliar proliferation about the lumen of the false canal; and 
only in places can a trace of connective tissue he found, and this 
does not encircle the tube. Even the condensed condition of the 
neuroglia which was seen especially in the case of the caver¬ 
noma in the optic thalamus, is here absent. There is a boun¬ 
dary made up of the neuroglia, but its fibers are not much in 
excess of those found in the unaltered regions of the cord. 

Tn this absence of a well marked gliosis this excavation dif¬ 
fers decidedly from an ordinary syringomyelia. Indeed, the 
■appearance of this blood-filled tube was such as to suggest a 
recently produced mechanical excavation in which the pres¬ 
sure of escaping blood was the prime factor, the whole process 
being of so recent an origin that the ordinary attempts at repair, 
like condensation and proliferation of the neurogliar tissue, had 
not time to occur. 

At one or more points in the periphery of the spinal blood 
tube groups of small blood-vessels, filled with corpuscles, were 
found; and about these blood-vessels, cither in their adventiai 
and perivascular lymph spaces or the tissue immediately round 
■about, large, oval, phagocytic cells, loaded with pigment, were 
■seen. 

Filling tills false tube throughout its entire length is a mass 
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of blood clot composed of red corpuscles in all stages of dis¬ 
integration, blood pigment, leucocytes, and fibrin in small 
amount. Large cells in which the outline of red blood cells 
still could be seen were also present in the blood mass in mod¬ 
erate numbers. The usual pressure effects could be detected 
in the tissues lying close about the blood tube, both in the 
ganglion cells and in their nerve fibers. 

THE TRACT DECKXEKAT 10.\S I X THE SIMXAL CORD. 

With a tumor in the substance of the cervical spinal cord in¬ 
volving a portion of its substance, and a massive hemorrhage, 
making an almost complete severance in this region, the usual 
ascending and descending degeneration of a section of the cer¬ 
vical cord would be expected. Even in the macroscopic slices 
of the hardened cord the pallor of the pyramidal tracts below 
the tumor and of the clorso-mesial tracts above it show that such 
degenerative changes have occurred. Microscopic sections, 
especially those stained by the gentian violet, picro-acid fuchsin 
method, demonstrate these abnormal conditions in the columns 
more clearly. Above the cervical enlargement the evidence of 
degeneration in the dorso-mesial (doll's) column is strongly 
marked, while that in the direct cerebellar tract is less evident, 
though partially developed on the right side. Below the cer¬ 
vical region, especially in the lower dorsal portion (where the 
blood tube does not interfere), the degeneration of ventro¬ 
lateral (pyramidal) tracts is plainly to be seen. 

THE OSTEOMA IX TIIKSI’IXAI. ARACII XOII). 

Had it not been for the preservation of the spinal mem¬ 
branes, by allowing the incised dura to remain as a side sup¬ 
port for the hardening cord, the specimen now under con¬ 
sideration would probably have been overlooked on account 
of its small size. It was discovered after the dura had been 
stripped from the hardened cord, situated beside the point of 
exit of one of the lower thoracic nerves, where it appeared on 
the internal face of the dura as a white, spindle-shaped mass 
about t centimeter in length, and 3 to 4 millimeters in diameter. 
A striking resemblance to a bundle of small worms is shown 
by this little tumor when closely examined, and with a simple 
magnifier it is seen to be made un of a series of convoluted, 
rod-like bodies. Tt is closely applied to the nerve bundle, but 
not a part of it, for it can be separated by gentle lifting, when it 
is found to be connected with the sheath of arachnoid which 
surrounds the escaping nerve prior to its penetrating the dura! 
membrane. 

Running through the center of the convoluted mass, as 
viewed with the dissecting microscope, is a stem which passes 
parallel to the nerve bundle and anchors to the dura. More 



A. l\ OULMACUEK. 


418 


careful examination of the magnified object shows that the 
vermiform appearance is caused L>y the projection of small rod¬ 
like bodies from the central stem, out of which they grow in ail 
directions, to end in knobbed extremities and show irregular 
thickenings, giving them a gnarled look, floth the stem 
springing from the dura and the worm-like tumor mass were 
very firm, giving the impression either of osseous, or of ex¬ 
tremely dense fibrous, tissue. 1 lowever, on account of its small 
size, moderately thin sections of the imbedded tumor mass 
were obtained, a circumstance to which the partial decalcifying 
action of the bichromate of Zenker's and Muller's fluid (hi 
which the dura was successively placed) contributed. 

A microscopic cross-section of the tumor shows both the 
central stem and the processes which grow from it to have the 
structure of the lamellated bone, file ground substance is quite 
homogeneous, and only in places can the circular lamelke he 
clearly made out. between the lamelke and scattered in the 
homogeneous osseous substance slit-like spaces are found, in 
which small nucleated bone corpuscles appear. There are no 
canals in the worm-like, processes, and no Sharpcy's fibers. 
The only exception to the homogeneous, delicately lamellated 
structure is found at the periphery of the central stem, which 
is bounded by a thin membrane composed of several layers of 
laterally compressed, spindle-shaped cells (imperfect perios¬ 
teum ?). 

cr.ixiCAr, Rif sum it. 

So far as the tumor in the cranial dura is concerned, it 
probably was responsible for the epilepsy with which the pa¬ 
tient suffered, and being of that class of neoplasms which grow 
deliberately, it accounts for the duration of the epileptic phe¬ 
nomena as stated in the history of the case. Situated so as to 
impinge upon the upper portion of the motor cerebral cortex, 
and ultimately making enough pressure to cause a distinct 
atrophy of the cortex beneath it. there can he no question as 
to the irritative influence of this foreign body upon the sensi¬ 
tive brain substance. Thus the case should be regarded as one 
of secondary epilepsy, in which a causative role was plaved by 
the dural tumor. From what we know of cases of this kind, the 
convulsions should have been Jacksonian, at least in their com¬ 
mencement, beginning in the toes and foot of the right side; 
but on this point the clinical history is not clear. Had such a 
history been obtained and controlled bv careful examination 
and observation, no doubt a diagnosis of Jacksonian epilepsy 
might have been made, and the case could have been subjected 
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to surgical treatment, possibly with a favorable outcome so 
far as the dural growth and its irritative effects were con¬ 
cerned. 

Nothing in the history as recorded points to the presence 
of the two other cerebral tumors—the cavernoma in the callosal 
gyrus and that in the optic thalamus. These tumors, like the 
one in the spinal cord, were doubtless of comparatively recent 
origin, or at least their final growth was rapid; and most likely 
the three neoplasms sprang into existence almost simultane¬ 
ously, so that the most serious one, that in the spinal cord, giv¬ 
ing the principal clinical symptoms, may have masked evidences 
of those in the brain. 

As to the spinal tumor and its accompanying hemorrhage, 
it bears out the clinical symptoms referable to this region-— 
those of a gradually progressing transverse destruction of the 
cord. Here the cavernous angioma, originating in the pia, was 
the primary lesion, in itself enough to cause considerable dis¬ 
turbance, but not enough to effect the complete section of the 
cord, which was later brought about by the massive hem¬ 
orrhage. It is important to note the persistence and exag¬ 
geration of the deep reflexes, almost to the day death took 
place. 

Xo clinical evidence of the hematomyclia was revealed, this 
being again a feature which was clouded by the more extensive 
transverse lesion in the cervical cord. 

i 

PATHOLOGICAL RKSUMK. 

Three distinct varieties of mesoblastic neoplasms wore 
found in the post-mortem examination of the central nervous 
system of this case, and there is no reason to believe that these 
varieties were in anyway related. The dural tumor belongs to 
a type quite common about the brain and spinal cord, and has 
no special claim upon our further attention. 

An interesting point relative to the osteoma of the spinal 
arachnoid concerns the genesis of these tumors. Osteomata 
are not uncommonly met in connection with the cranial dura, 
especially about the falx, where they usually appear as osteo¬ 
phytes—irregular plates or spicules of bone, and owe their 
origin to the periosteal or bone-forming activity ot the hard 
brain covering. Such formations arc less common about the 
spinal dura, though they have been often described. 
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in the spinal arachnoid osteomata are also quite frequently 
found, though here they usually appear as osteophytic plates or 
spicules. In our case, however, the tumor has more claims to 
be called a neoplasm in the strict sense, for there is produced a 
mass of new osseous tissue of a peculiar form; this vermiform 
tumor appearing in the arachnoid. As a basis for the more ex¬ 
tensive and peculiar portion of the tumor is a delicate spicule 
of bone, also lying in the arachnoid, but at one end connected 
until the dura. To this dural connection the development of the 
osteoma is probably to be charged, for as Zanda'- has prettily 
shown, these tumors come about after this fashion : The pri¬ 
mary departure towards the formation of a neoplasm takes 
place in the connective tissue of the arachnoid, which, in re¬ 
sponse to some irritation, probably originally inflammatory in 
nature, proliferates, but no formation of bone takes place so 
long as the newly formed tissue remains localized in the arach¬ 
noid. A sprout reaching the dura, however, this membrane 
assumes a periosteal function, bone is deposited, and thus the 
connective tissue new growth becomes an osseous neoplasm. 

Some explanation of the anatomical diagnosis of the vas¬ 
cular tumors in the brain and cord may be desirable, for at 
the present time there is so strong a tendency to class almost 
all neoplasms arising in the substance of the central nervous 
system with the gliomata that some good reason for not doing 
so must be given, besides, the appearance of three similar 
mesoblastic tumors 1 in regions remote from each other at first 
suggests their metastatic origin from a primary malignant new 
growth, so that it becomes desirable to indicate why these par¬ 
ticular tumors have been looked upon as multiple angiomata, 
and not as sarcomata with vascular proliferation. 

In these cavernomata, and especially in that found in the op¬ 
tic thalamus, the presence of a network of neuroglia at the bor¬ 
der of the blood-spaces and nervous tissue is noted, and unless 
the presence of this neuroglia can he otherwise explained it may 
well be concluded that a gliomatosis is the primary lesion and 
the blood-vascular phenomena are accompaniments, making the 
neoplasms telangiectatic gliomata. But the bulk of the tumor 

J ‘‘Ueber die Entwickelung der Osteome der Arachnoid spinalis.” 
Bcitrage zur Patholog. Anat., Bd. V., 1890. 
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is made up of communicating, endothelial-clad blood-spaces 
filled with blood elements, and here there is nothing that would 
make one hesitate to pronounce it a cavernous angioma. In 
the well-advanced tumors (callosal gyrus and spinal cord) a 
fekwork of glia fibers is only present at the periphery of the 
new growth, appearing as a wall or barrier between the neo¬ 
plasm and the nervous tissue roundabout—as though new 
neuroglia arose (or that formerly present condensed) in re¬ 
sponse to the irritation of a foreign body, just as connective tis¬ 
sue responds 'to such a stimulant. It is this view of the matter 
that is held, although our knowledge of the regeneration of 
neuroglia is still meager, and the question of how this tissue re¬ 
acts to foreign bodies far from settled. A circumscribed (and 
tumor-likc) glia proliferation has, however, been described by 
Lubarsclr in the case of an echinococcus cvst of the spinal 
dura, which effected a narrowing of the spinal canal and 
pressure upon the spinal cord. 

On the whole, the phenomena witnessed in the neuroglia 
bordering these tumors in our case resembles that seen in the 
region about old hemorrhages, where the same large protoplas¬ 
mic cells, pigment-containing cells, new blood-vessels, and in¬ 
creased neuroglia fibers arc to be successively seen. Even here 
the origin of the peculiar cells appearing about the foreign 
blood mass has not been finally elucidated, as is forcibly put 
by Ribbert 4 when he asks: “Welcher Art sind nun diese Zel- 
len?” and then proceeds to answer the question in part, at least. 
The whole question of gliosis, and g'.iomatosis, becomes in¬ 
volved in this matter when it is fully probed, and it is foreign 
to the present purpose 'to make an elaborate discussion of these 
very interesting and important topics/’ 

Considering the possible sarcomatous nature of these neo- 

3 Ergebnisse der allgemeinen Patbologie. II Abth., 1895, p. 340 

■•“Lehrbuch der Pathologischen Ilistologie,” p. 401. 

A somewhat more complete presentation of this case will appear 
in the forthcoming number of the Bulletin of the Ohio Hospital for 
Epileptics (Vo!. I. Nos. 2 and 3. July and December, 1898.) It is my 
desire, however, to give certain features suggested in the course of its 
study a special and more detailed setting forth, especially with refer¬ 
ence to the part played by the neuroglia about the various neoplasms: 
and as to the comparison of the hematomyelia and syringomyelia, here 
again noting especially the deportment of the neuroglia. At this time 
the literature involved will be discussed. 
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plasms, the only suspicion that could be entertained would con¬ 
cern the pigment-containing 1 cells in the perivascular spaces 
and scattered in the connective tissue and neuroglia about the 
tumors. But these cells are disposed in such a way as not to 
resemble sarcomatous cell-groups, and they arc all so readily 
accounted for on the phagocytic basis that it seems hardly nec¬ 
essary to dwell on this point. Another argument against the 
possibility of these cells being sarcomatous elements is their 
presence about the blood-vessels and in the spinal tissue bor¬ 
dering the hematomyelia, even at a distance of fifteen centi¬ 
meters from the spinal angioma. 

Dismissing the suspicions of glioma and sarcoma, it only 
remains to repeat the conclusion already reached concerning 
the nature of these neoplasms, viz., that they are multiple cav¬ 
ernous hemangiomata, or cavernomata. 

Cavernous hemangiomata are rare tumors in the central 
nervous system; they are specially uncommon as multiple 
tumors; so that the presence of these tumors gives this case a 
distinction, even without its other interesting features. Upon 
what supposition can the (probably) simultaneous appearance 
of these three cavernomata be best explained? Most satisfac¬ 
torily this question can be answered by accepting the views of 
Ziegler and of Thoma relative to the origin of cavernous agio- 
mata (especially of the liver) in advanced life. Ziegler 1 ' does 
not regard these formations as true tumors, but ascribes their 
inception to a varicose dilation of certain capillaries which 
afterwards communicate by an atrophy of their walls, a new 
formation of blood-vessels not taking place until after the cav¬ 
ernoma has become well advanced. These secondary angiomata 
differ materially from the congenital cavernomata of childhood, 
in which a true neoplasm forms. A further explanation of the 
production of these “senile” cavernous angiomata is given by 
Thoma, r " who has especially studied the histo-mechanical phe¬ 
nomena and has shown that in the production of all blood- 
vascular tumors 1 alterations in the blood pressure and the vc- 
locitv of the blood flow play most important parts: according 
to which an increase in the blood pressure and in the velocity 

5 “ Lehrbuch der pat hologischen Anatomie.” Sicberte Aufiage. 
1S92. 

‘* Lehrbuch del 1 allgern. Pathologic.” Bd. I. 
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•tends to produce an angioma with dilated walls, as seen in cav¬ 
ernous angioma. By assuming the operation of such factors 
as these, the appearance of the multiple angiomata in our case 
can be more readily understood than upon any other hypoth¬ 
esis. 

The massive hemorrhage in the enlarged cervical por¬ 
tion of the spinal cord is probably to be ascribed to the rup¬ 
ture of certain vascular channels composing the angioma which 
makes a part of this enlargement, and the blood-tilled tubular 
canal which extends both above and below the cervical region 
is probably only a longitudinal extension of the same hemor¬ 
rhage into the substance of the cord. In attempting to ex¬ 
plain the occurrence of this hematomyelia the whole question 
of cavity formation (syringomyelia) in the cord is involved—a 
question not yet settled, and one that must here be avoided. 
One point only need be touched, and that refers to the absence 
of a pronounced gliosis about the spinal blood-tube: since this 
is the feature which distinguishes the lesion from an ordinary 
syringomyelia, though the writer inclines to believe that this is 
simply a question of time, and that, had a sufficient interval 
elapsed after the occurrence of this tubular spinal hemorrhage, 
a gliosis, reparative in its tendency, would have been found 
around the tube, just as it was found about the small neoplasm 
in the thalamus, and to a lessened degree about the larger and 
probably more actively-growing cavernomata in the callosal 
gyrus and in the spinal cord. In this light it is proper to regard 
the massive blood-tube in the enlarged cervical cord, and the 
smaller longitudinal tubular excavation (hematomyelia), as re¬ 
cent lesions of traumatic origin, and to them, especially to the 
massive clot in the cervical cord, the rapidly fatal progress of 
the .case must be .ascribed. 



